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Figure 3
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Figure 7
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LOCKING MECHANISM FOR A MEDICAL
DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 15/098,101, filed Apr. 13, 2016, now granted

as U.S. Pat. No. 10,478,596, which 1s a continuation of U.S.
patent application Ser. No. 12/884,809, filed Sep. 17, 2010,
now granted as U.S. Pat. No. 9,339,631, which claims the
benefit of priority to U.S. Provisional Application Ser. No.
61/245,878, filed Sep. 25, 2009, the disclosures of which are

herein incorporated by reference in their entirety.

TECHNICAL FIELD

The disclosure 1s directed to a locking mechanism for a
medical device. More particularly, the disclosure 1s directed
to a locking mechanism for selectively locking a first
clongate member from longitudinal movement relative to a
second elongate member of the medical device.

BACKGROUND

Medical devices, such as catheters, are widely used in
vartous medical procedures to access remote anatomical
locations and/or deploy therapeutic devices. During some
medical procedures, 1t may be desirable to selectively lock
a lirst elongate member of the medical device from longi-
tudinal movement relative to a second elongate member of
the medical device during a portion of the medical proce-
dure. During another portion of the medical procedure,
however, it may be desirable to allow the first elongate
member to move longitudinally relative to the second elon-
gate member.

Therelore, 1t may be desirable to provide a handle assem-
bly of a medical device which includes a locking mechanism
which may be actuatable to selectively lock a first elongate
member of the medical device from longitudinal movement
relative to a second elongate member of the medical device.
Selectively locking the first elongate member relative to the
second elongate member may prevent madvertent relative
movement between the first and second elongate members
during portions of the medical procedure.

SUMMARY

The disclosure 1s directed to several alternative designs
and configurations of medical device structures and assem-
blies including locking mechanisms.

Accordingly, one illustrative embodiment 1s a medical
device assembly including an elongate tubular member, a
handle assembly including a locking mechanism and an
clongate member. The handle assembly 1s coupled to the
proximal end of the elongate tubular member. The handle
assembly includes a housing having a bore extending there-
through. The bore of the housing includes a first portion
having a first diameter and a second portion having a second
diameter greater than the first diameter. The locking mecha-
nism includes a flexible member, such as a flexible tubular
member, positioned 1n the second portion of the bore of the
housing of the handle assembly and an actuator pivotably
attached to the housing of the handle assembly about a pivot
axis. The actuator 1s pivotable between a first position and a
second position. The elongate member 1s selectively longi-
tudinally movable with respect to the housing of the handle
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assembly. With the actuator 1n the first position, the elongate
member 1s longitudinally movable along the flexible mem-
ber, and with the actuator in the second position, longitudi-
nal movement of the elongate member 1s restrained by the
flexible member. The flexible member may not be deformed
against the elongate member 1n the first position, but may be
deformed against the elongate member 1n the second posi-
tion. In 1nstances 1n which the flexible member 1s a tubular
member, the lumen of the flexible member may have a
diameter which 1s substantially equal to the first diameter of
the first portion of the bore of the housing.

Another embodiment 1s a medical catheter assembly
including an outer tubular member and an inner tubular
member disposed 1n the lumen of the outer tubular member
and extending distally therefrom. The medical catheter
assembly also includes a handle assembly coupled to the
proximal end of the outer tubular member. The handle
assembly includes a housing having a proximal end and a
distal end, wherein the housing includes a bore extending
therethrough. An elongate member 1s coupled to the inner
tubular member and extends proximally thereifrom through
the lumen of the outer tubular member 1nto the bore of the
housing. The handle assembly i1ncludes a locking mecha-
nism including an actuator actuatable between a first posi-
tion and a second position, and a flexible member positioned
in the bore of the housing with the eclongate member
extending along the flexible member. The flexible member 1s
configured to frictionally engage the elongate member. In
the first position the elongate member and the nner tubular
member are longitudinally movable relative to the outer
tubular member and the handle assembly, and 1n the second
position the actuator forces the flexible member against the
clongate member to restrain longitudinal movement of the
clongate member relative to the handle assembly. In the first
position, there may be a first coeflicient of friction between
a surface of the flexible member and an outer surface of the
clongate member, and in the second position, there may be
a second coellicient of friction between the surface of the
flexible member and the outer surface of the elongate
member. The second coellicient of Iriction being greater
than the first coetlicient of friction.

Yet another embodiment 1s a method of selectively lock-
ing an elongate member of a medical device with respect to
a handle assembly of the medical device. The method
includes providing a handle assembly including a housing
having a bore extending through the housing. The bore of the
housing includes a first portion having a first diameter and
a second portion having a second diameter greater than the
first diameter. A tlexible member 1s positioned 1n the second
portion of the bore of the housing. An actuator 1s movably
attached to the housing between a first position and a second
position. An elongate member 1s positioned along the flex-
ible member such that the elongate member 1s longitudinally
movable with respect to the housing of the handle assembly
with the actuator 1n the first position. The actuator 1s actuated
to the second position, wherein 1n the second position the
flexible member 1s compressed against the elongate member
to restrain longitudinal movement of the elongate member
with respect to the housing of the handle assembly.

The above summary of some example embodiments 1s not
intended to describe each disclosed embodiment or every

implementation of the mvention.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention may be more completely understood 1n
consideration of the following detailed description of vari-
ous embodiments in connection with the accompanying
drawings, in which:
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FIG. 1 1s a plan view of an exemplary drainage catheter
delivery system including a handle assembly having a

locking mechanism;

FIG. 2 1s a longitudinal cross-sectional view of the
drainage catheter delivery system of FIG. 1;

FIG. 3 1s a perspective view of the handle assembly of the
drainage catheter delivery system of FIG. 1;

FIG. 4 1s an exploded view of the handle assembly of FIG.
3;

FIGS. § and 6 are cross-sectional views of the handle
assembly of FIG. 3 illustrating unlocked and locked posi-
tions of the locking mechanism of the handle assembly;

FIG. 7 1s a perspective view of an alternative embodiment
of a handle assembly having a locking mechanism;

FIG. 8 1s an exploded view of the handle assembly of FIG.
7.
FIGS. 9 and 10 are cross-sectional views of the handle
assembly of FIG. 7 illustrating unlocked and locked posi-
tions of the locking mechanism of the handle assembly;

FIG. 11 1s a cross-sectional view of an alternative locking
assembly which may be incorporated 1into a handle assembly
of a medical device 1n a first, unlocked position;

FIG. 11A 1s a cross-sectional view of the locking assem-
bly of FIG. 11 taken along line 11 A-11A;

FIG. 12 1s a cross-sectional view of the locking assembly
of FIG. 11 m a second, locked position; and

FIG. 12A 15 a cross-sectional view of the locking assem-
bly of FIG. 12 taken along line 12A-12A.

While the invention 1s amenable to various modifications
and alternative forms, specifics thereof have been shown by
way of example 1n the drawings and will be described in
detail. It should be understood, however, that the intention 1s
not to limit aspects of the invention to the particular embodi-
ments described. On the contrary, the intention 1s to cover all
modifications, equivalents, and alternatives falling within
the spirit and scope of the mvention.

DETAILED DESCRIPTION

For the following defined terms, these definitions shall be
applied, unless a different definition 1s given 1n the claims or
clsewhere 1n this specification.

All numeric values are herein assumed to be modified by
the term “about”, whether or not explicitly indicated. The
term “about” generally refers to a range of numbers that one
of skill in the art would consider equivalent to the recited
value (1.e., having the same function or result). In many
instances, the term “about” may be mndicative as including
numbers that are rounded to the nearest significant figure.

The recitation of numerical ranges by endpoints includes
all numbers within that range (e.g., 1 to 5 includes 1, 1.5, 2,
2.75, 3, 3.80, 4, and 5).

Although some suitable dimensions, ranges and/or values
pertaining to various components, features and/or specifi-
cations are disclosed, one of skill in the art, incited by the
present disclosure, would understand desired dimensions,
ranges and/or values may deviate from those expressly
disclosed.

As used 1n this specification and the appended claims, the
singular forms ““a”, “an”, and “the” include plural referents
unless the content clearly dictates otherwise. As used 1n this
specification and the appended claims, the term “or” 1s
generally employed 1n its sense including “and/or” unless
the content clearly dictates otherwise.

The following detailed description should be read with
reference to the drawings in which similar elements in
different drawings are numbered the same. The detailed
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description and the drawings, which are not necessarily to
scale, depict 1llustrative embodiments and are not intended
to limit the scope of the mnvention. The illustrative embodi-
ments depicted are intended only as exemplary. Selected
features of any illustrative embodiment may be incorporated
into an additional embodiment unless clearly stated to the
contrary.

Referring now to FIGS. 1 and 2, there i1s shown an
exemplary medical device illustrated as a drainage catheter
delivery system 10 for delivering a drainage catheter or stent
20 to an anatomical location, such as 1n a lumen of the
biliary tree or a ureter. The drainage catheter 20 may be used
to bypass or drain an obstructed lumen and can be config-
ured for long-term positioning within the lumen. It should be
understood that the terms “drainage catheter” and “‘stent™
can be used interchangeably with reference to these appli-
cations.

The dramnage catheter delivery system 10 1s designed for
use with a conventional guidewire 2 and may include a
drainage catheter 20, a guide catheter 12, a push catheter 14,
and a handle assembly 16. The guidewire 2 may extend into
a lumen 22 of the guide catheter 12 through a distal
guidewire port 24 and out a guidewire port 26 1n a sidewall
of the push catheter 14, providing the draimnage catheter
delivery system 10 with single-operator-exchange (SOE)
capabilities.

The guide catheter 12 1s slidably disposed 1n the lumen 28
of the push catheter 14 and extends distally from the distal
end of the push catheter 14. The drainage catheter 20 1s
positioned on a distal portion of the guide catheter 12 located
distal of the push catheter 14 and may abut the distal end 30
of the push catheter 14. The drainage catheter delivery
system 10 may include a means for releasably connecting
the push catheter 14 to the drainage catheter 20. When the
drainage catheter 20 has been properly placed, the drainage
catheter 20 may be disconnected from the push catheter 14
such that the drainage catheter 20 remains 1n the lumen when
the push catheter 14 1s withdrawn. For example, the drainage
catheter 20 may be disconnected from the push catheter 14
by withdrawing the guide catheter 12 proximally relative to
the drainage catheter 20 and the push catheter 14. Some
exemplary drainage catheter delivery systems including
means for releasably connecting the push catheter 14 to the
drainage catheter 20 are disclosed 1n U.S. Pat. Nos. 5,921,
052 and 6,562,024, the disclosures of which are icorpo-
rated herein by reference. For example, a suture (not shown)
attached to the push catheter 14, may be threaded around a
portion of the drainage catheter 20 and the guide catheter 12.
As the guide catheter 12 1s moved longitudinally 1n a
proximal direction relative to the drainage catheter 20 and
the push catheter 14, the suture may be freed from the guide
catheter 12 and the drainage catheter 20, releasing the
drainage catheter 20.

The proximal end 32 of the push catheter 14 may be
attached to the handle assembly 16. For example, the
proximal end 32 may include a female luer lock connector
34 threadably coupled to a threaded male connector 36 of the
handle assembly 16. It 1s understood, however, that the push
catheter 14 may be attached to the handle assembly 16 and
extend distally therefrom by other means, such as adhesive
bonding, welding, friction fit, interlocking fit, molding such
as overmolding, or other suitable means.

The guide catheter 12 may include a distal tubular portion
38 and a proximal elongate member 40 connected to the
distal tubular portion 38. The elongate member 40, as shown
in FI1G. 2, may be an elongate wire, such as a pull wire, fixed
to the distal tubular portion 38, or the elongate member 40
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may be a tubular member in some embodiments. The
clongate member 40 may extend through the lumen 28 of the
push catheter 14 to the handle assembly 16. In some
embodiments, the elongate member 40 may extend through
the handle assembly 16 to a location proximal of the handle
assembly 16. The proximal end of the elongate member 40
may terminate at a knob 42 which may be grasped by an
operator to manipulate the guide catheter 12.

The handle assembly 16, further illustrated in FIGS. 3 and

4, may include a housing 44. The housing 44, 1n some
embodiments, may be formed as a unitary component or of
a multiple component construction. For instance, as shown
in FIG. 4, the housing 44 may include a first portion 46
coupled to a second portion 48. The housing 44, or compo-
nents thereof, may be molded, cast, milled or otherwise
formed from a desired material, such as a polymeric mate-
rial. The housing 44 may include a bore 60 extending
through the housing 44 from the proximal end to the distal
end of the housing 44. The bore 60 may include a first
cylindrical portion 62 having a first diameter, a second
cylindrical portion 64 having a second diameter, and a third
cylindrical portion 66 having a third diameter. The diameter
of the first and third portions 62, 66 may be substantially
equal, and the diameter of the second portion 64, located
between the first and third portions 62, 66 may be larger than
the diameter of the first and third portions 62, 66. The first
portion 46 of the housing 44 may be formed to define a first
half of the bore 60, and the second portion 48 of the housing
44 may be formed to define a second half (not shown) of the
bore 60. When assembled, the portions 46, 48 of the housing
44 may collectively define the bore 60.

The handle assembly 16 may further include a locking
mechanism 50 which may be actuatable to selectively lock
the elongate member 40 from longitudinal movement rela-
tive to the handle assembly 16 and the push catheter 14. The
locking mechanism 50 may include an actuator 52, such as
a lever, knob, button, toggle, switch or other control mecha-
nism which may be manipulated by an operator during a
medical procedure to selectively lock the guide catheter 12
from longitudinal movement relative to the push catheter 14
and handle assembly 16.

The actuator 52 may be actuatably attached to the housing
44 of the handle assembly 16. For instance, as shown 1n
FIGS. 3 and 4, the actuator 52 may be pi1votably attached to
the housing 44 about a pivot axis X. The actuator 52, and
thus the locking mechanism 50, may be actuatable between
a {irst position and a second position as will be discussed 1n
more detail herein.

The locking mechanism 50 may further include a flexible
member, such as a tlexible tubular member 54 disposed in
the second portion 64, or enlarged portion, of the bore 60
extending through the housing 44 of the handle assembly 16.
The flexible tubular member 54 may be concentric with the
bore 60, such that the flexible tubular member 54 has a
central longitudinal axis which 1s collinear with the central
longitudinal axis of the bore 60. In some embodiments, the
flexible tubular member 54 may have a central lumen 56
extending through the flexible tubular member 54 which 1s
s1zed to receive the elongate member 40. For instance, the
lumen 56 of the flexible tubular member 54 may have a
diameter substantially equal to the diameter of the first
and/or third portions 62, 66 of the bore 60. In some embodi-
ments, the flexible member may be a portion of a tube or
another geometric piece of flexible maternial. In some
instances, the flexible member may be integral with the
actuator 52 of the locking mechanism 50. In some 1nstances,
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the tlexible member may be a polymeric material, such as a
thermoplastic elastomer, molded into the actuator 52.

The flexible tubular member 54 may be formed of any
desired material giving the flexible tubular member 54 a
desired amount of flexibility and/or compressibility. For
instance, the flexible tubular member 54 may be formed of
silicone or other flexible polymeric material. Silicone may
be desirable for its rubber-like properties and its ability to
trictionally grip the elongate member 40 extending through
the tlexible tubular member 54 when compressed against the
clongate member 40 of the guide catheter 12. In some
instances, the flexible tubular member 54 may be coated
with a material having a high coelflicient of friction to
enhance the frictional engagement with the elongate mem-

ber 40.

The handle assembly 16 may be assembled such that the
flexible tubular member 34 1s disposed 1n the bore 60 and the
actuator 52 1s pivotably coupled with a pin 58 to the housing
44. The pin 58 may be an integral portion of the housing 44
or the actuator 52, or the pin 58 may be a separate compo-
nent coupled between the housing 44 and the actuator 52. As
shown 1n FI1G. 4, the pin 38 may be an integral portion of the
actuator 32 inserted into and/or through a bore 68 of the
housing 44.

Actuation of the locking mechanism 50 of the handle
assembly 16 will be further discussed while referring to
FIGS. 5 and 6. FIG. 5 illustrates the locking mechanism 50
in a first position 1n which the elongate member 40 1s free to
move longitudinally through the handle assembly 16 as
shown by the arrow. FIG. 6 illustrates the locking mecha-
nism 50 1n a second position 1n which the elongate member
40 1s locked from movement in a longitudinal direction
relative to the handle assembly 16. When saying that the
clongate member 40 1s locked from longitudinal movement,
it 1s intended to mean that the elongate member 40 1is
restrained from longitudinal movement through the handle
assembly 16 under ordinary operational conditions. Thus, 1t
1s understood that 1n the second, or locked position, the force
required to longitudinally move the clongate member 40
through the handle assembly 16 1s notably greater than the
force required to longitudinal move the elongate member 40
through the handle assembly 16 in the first, unlocked posi-
tion. In some instances, the locking mechanism 50 may be
positionable at additional positions, imposing varying levels
of friction or locking to elongate member 40. For example,
the locking mechanism 50 may include one or more inter-
mediate positions between the first, unlocked position and
the second, locked position which provide varying degrees
of frictional engagement of the elongate member 40.

As shown 1n FIG. 5, the flexible tubular member 54 may
be disposed in the second portion 64 of the bore 60 of the
housing 44. The elongate member 40 may extend through
the bore 60 and the lumen 56 of the flexible tubular member
54. In the unlocked position, the actuator 52 does not
appreciably compress the flexible tubular member 54 against
the elongate member 40. In some embodiments, the actuator
52 may not contact the flexible tubular member 354 1n the
unlocked position shown m FIG. 5 or may contact the
flexible tubular member 54 only slightly, thus not apprecia-
bly compressing or deforming the flexible tubular member
54.

As shown 1n FIG. 6, when the actuator 52 1s actuated to
the locked position, the actuator 52 compresses or deforms
the flexible tubular member 34 against the elongate member
40. The inictional engagement between the tlexible tubular
member 54 in the deformed or compressed state restricts
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and/or locks the elongate member 40 from longitudinal
movement relative to the handle assembly 16.

Thus, 1n the first, unlocked position shown in FIG. 5 there
may be a first coetlicient of friction between the inner
surtace of the flexible tubular member 54 and the outer
surface of the elongate member 40, and 1n the second, locked
position shown 1n FIG. 6 there may be a second coellicient
ol iriction between the inner surface of the tlexible tubular
member 54 and the outer surface of the elongate member 40
which 1s greater than the first coeflicient of friction. The
increase 1n the coeflicient of friction between the flexible
tubular member 54 and the elongate member 40 may be
attributed to the increased normal force applied to the
clongate member 40 from the flexible tubular member 54
through actuation of the actuator 52 of the locking mecha-
nism 50.

The actuator 52, which may be a cam member, may
include an eccentric or cam portion 70 having an eccentric
or cam surface 72 configured to contact the outer surface of
the tlexible tubular member 54. The eccentric or cam surface
72 has a variable distance from the pi1vot axis X such that 1in
the first position, the eccentric or cam surface 72 1s located
a first distance from the longitudinal axis Y of the elongate
member 40, and 1n the second position, the eccentric or cam
surtace 72 1s located a second distance from the longitudinal
axis Y of the elongate member 40. As shown 1n FIGS. 5 and
6. as the eccentric or cam surface 72 moves closer to the
longitudinal axis Y of the elongate member 40, a greater
compressive force 1s exerted on the flexible tubular member
54 to compress and/or deform the flexible tubular member
54 against the elongate member 40. In some instances, the
cam surface 72 may be enhanced through roughening or
with small teeth, bumps or grooves to further grip the
flexible tubular member 54. Similarly, the elongate member
40 and/or the inside or outside of the flexible tubular
member 54 could be coated, roughened or include small
teeth, bumps or grooves to enhance engagement between the
components.

The locking mechanism 50 may additionally include a
detent which restricts pivotable movement of the actuator 52
to the first, unlocked position from the second, locked
position. In some instances the detent may be an over-center
locking mechanism or a deflectable mechanism. For
instance, as shown in FIGS. 5§ and 6, the actuator 52 may
include a tang 74, and the housing 44 may include a
projection 76. The projection 76 of the housing 44 may
extend 1nto an arcuate opening 78 of the actuator 52. As the
actuator 52 1s moved to the second, locked position, the tang
74 1s detlected as the tang 74 rides against the projection 76
until the end of the tang 74 passes the projection 76, at which
point the end of the tang 74 may engage against the
projection 76. In order to move the actuator 52 back to the
first position, the operator must overcome the additional
force necessary to disengage the tang 74 from the projection
76 by detlecting the tang 74. In some embodiments, the
locking mechanism 50 may include an actuatable trigger or
lock release mechanism which could be actuated or acti-
vated by a user prior to pivoting or otherwise actuating the
actuator 52.

During a medical procedure, the locking mechanism 50 of
the handle assembly 16 may be positioned 1n the locked
position during advancement of the drainage catheter 20,
positioned on the guide catheter 12 of the drainage catheter
delivery system 10, as the drainage catheter delivery system
10 1s advanced to a target location 1n a body lumen. Once the
drainage catheter 20 has been advanced to the target loca-
tion, the locking mechanism 50 may be actuated to the
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unlocked position (e.g., the actuator 52 may be actuated
from the second position to the first position) to allow the
clongate member 40 of the guide catheter 12 to move
longitudinally relative to the push catheter 14 and the handle
assembly 16. The operator may then withdraw the guide
catheter 12 proximally relative to the push catheter 14 and
the handle assembly 16. For instance, the operator may
grasp the knob 42 with one hand and the handle assembly 16
with another hand, then pull the knob 42 proximally away
from the handle assembly 16 to withdraw the guide catheter
12. Withdrawing the guide catheter 12 proximally relative to
the push catheter 14 and the handle assembly 16 may release
the drainage catheter from the guide catheter 12 and push
catheter 14 1n order to deploy the drainage catheter 20 at the
target location. For instance, 1f a releasing means 1s utilized
which releasably connects the push catheter 14 to the
drainage catheter 20 as disclosed 1n U.S. Pat. Nos. 5,921,952
and 6,562,024, the disclosures of which are incorporated
herein by reference, proximal longitudinal movement of the
guide catheter 12 such that the distal end of the guide
catheter 12 1s proximal of the distal end of the push catheter
14 will release the drainage catheter 20 from the push
catheter 14 for deployment in the lumen.

Thus, i1t can be seen that the locking mechanism 50 may
prevent relative longitudinal movement of the guide catheter
12 relative to the push catheter 14 and the handle assembly
16 until 1t 1s desired to release the drainage catheter 20 from
the push catheter 14. Therefore, inadvertent premature
deployment of the drainage catheter 20 may be avoided.

FIGS. 7 and 8 illustrate another embodiment of a handle
assembly 116, similar to the handle assembly 16, for a
medical device, such as a catheter assembly. The handle
assembly 116 may include a housing 144. The housing 144,
in some embodiments, may be formed as a unitary compo-
nent or ol a multiple component construction. For instance,
as shown 1n FIGS. 7 and 8, the housing 144 may include a
first portion 146 coupled to a second portion 148. As shown
in the figures, the first portion 146 may snap {it to the second
portion 148 when the first and second portions 146, 148 are
brought together. For instance, the first portion 146 may
include one or more male interlocking components 104
which interlock with one or more female nterlocking com-
ponents 106 of the second portion 148.

The housing 144 may include a bore 160 extending
through the housing 144 from the proximal end to the distal
end of the housing 144. The bore 160 may include a first
cylindrical portion 162 having a first diameter, a second
cylindrical portion 164 having a second diameter, and a third
cylindrical portion 166 having a third diameter. The diam-
cter of the first and third portions 162, 166 may be substan-
tially equal, and the diameter of the second portion 164,
located between the first and third portions 162, 166 may be
larger than the diameter of the first and third portions 162,
166. The first portion 146 of the housing 144 may be formed
to define a first half of the bore 160 and the second portion
148 of the housing 144 may be formed to define a second
haltf (not shown) of the bore 160. When assembled, the
portions 146, 148 of the housing 144 may collectively define
the bore 160.

The handle assembly 116 may further include a locking
mechanism 150 which may be actuatable to selectively lock
the elongate member 40 from longitudinal movement rela-
tive to the handle assembly 116 and the push catheter 14.
The locking mechanism 150 may include an actuator 152,
such as a lever, knob, button, toggle, switch or other control
mechanism which may be manipulated by an operator
during a medical procedure to selectively lock the guide
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catheter 12 from longitudinal movement relative to the push
catheter 14 and handle assembly 116.

The actuator 152 may be actuatably attached to the
housing 144 of the handle assembly 116. For instance, as
shown 1n FIG. 8, the actuator 152 may be pivotably attached
to the housing 144 about a pivot axis X. The actuator 152,
and thus the locking mechanism 150, may be actuatable
between a first position and a second position as will be
discussed in more detail herein.

The locking mechamism 150 may also include a flexible
member, such as a flexible tubular member 154 disposed in
the second portion 164, or enlarged portion, of the bore 160
extending through the housing 144 of the handle assembly
116. The flexible tubular member 154 may be concentric
with the bore 160, such that the flexible tubular member 154
has a central longitudinal axis which 1s collinear with the
central longitudinal axis of the bore 160. In some embodi-
ments, the flexible tubular member 154 may have a central
lumen 156 extending through the flexible tubular member
154 which 1s sized to receive the elongate member 40. For
instance, the lumen 156 of the flexible tubular member 154
may have a diameter substantially equal to the diameter of
the first and/or third portions 162, 166 of the bore 160. In
some embodiments, the flexible member may be a portion of
a tube or another geometric piece of tlexible matenal. In
some 1nstances, the flexible member may be integral with
the actuator 152 of the locking mechanism 150. In some
instances, the flexible member may be a polymeric material,
such as a thermoplastic elastomer, molded into the actuator
152.

The flexible tubular member 154 may be formed of any
desired material giving the flexible tubular member 154 a
desired amount of flexibility and/or compressibility. For
instance, the flexible tubular member 154 may be formed of
silicone or other flexible polymeric material. Silicone may
be desirable for its rubber-like properties and 1ts ability to
frictionally grip the elongate member 40 extending through
the flexible tubular member 154 when compressed against
the elongate member 40 of the guide catheter 12. In some
instances, the flexible tubular member 154 may be coated
with a material having a high coeflicient of friction to
enhance the frictional engagement with the elongate mem-
ber 40.

The handle assembly 116 may further include a push
member 108 positioned between the actuator 152 and the
flexible tubular member 154. The push member 108 may be
located 1n a bore of the housing 144 which 1s transverse to
the bore 160. In some embodiments, the push member 108
may extend from a location exterior of the housing 144 to a
location within the housing 144.

The handle assembly 16 may be assembled such that the
flexible tubular member 154 1s disposed in the bore 160, the
actuator 152 1s pivotably coupled to a pin 158 1n the housing
144, and the push member 108 1s disposed between the
flexible tubular member 154 and the actuator 152. The pin
158 may be an integral portion of the housing 144 or
actuator 152, or the pin 158 may be a separate component
coupled between the housing 144 and the actuator 152. The
pin 158 may be mserted mto and/or through a bore 168 of
the actuator 152.

Actuation of the locking mechanism 150 of the handle
assembly 116 will be further discussed while referring to
FIGS. 9 and 10. FIG. 9 1illustrates the locking mechanism
150 1n a first position 1n which the elongate member 40 1s
free to move longitudinally through the handle assembly
116. FI1G. 10 1illustrates the locking mechanism 150 1 a
second position 1 which the elongate member 40 1s locked
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from movement 1n a longitudinal direction relative to the
handle assembly 116. When saying that the elongate mem-
ber 40 1s locked from longitudinal movement, 1t 1s intended
to mean that the elongate member 40 i1s restrained from
longitudinal movement through the handle assembly 116
under ordinary operational conditions. Thus, 1t 1s understood
that in the second, or locked position, the force required to
longitudinally move the elongate member 40 through the
handle assembly 116 i1s greater than the force required to
longitudinal move the elongate member 40 through the
handle assembly 116 1n the first, unlocked position. In some
instances, the locking mechanism 150 may be positionable
at additional positions, imposing varying levels of friction or
locking to elongate member 40. For example, the locking
mechanism 150 may include one or more intermediate
positions between the first, unlocked position and the sec-
ond, locked position which provide varying degrees of
frictional engagement of the elongate member 40.

As shown 1n FIG. 9, the flexible tubular member 154 may
be disposed in the second portion 164 of the bore 160 of the
housing 144. The elongate member 40 may extend through
the bore 160 and the lumen 156 of the flexible tubular
member 154. In the unlocked position, the flexible tubular
member 154 1s not appreciably compressed against the
clongate member 40. In some embodiments, the push mem-
ber 108 may not contact the flexible tubular member 154 1n
the unlocked position shown 1n FIG. 9 or may contact the
flexible tubular member 154 only slightly, thus not appre-
ciably compressing or deforming the tlexible tubular mem-
ber 154.

As shown 1n FIG. 10, when the actuator 152 1s actuated
to the locked position, the actuator 152 forces the push
member 108 toward the longitudinal axis Y of the elongate
member 40, compressing or deforming the flexible tubular
member 154 against the elongate member 40. The frictional
engagement between the tlexible tubular member 154 1n the
deformed or compressed state restricts and/or locks the
clongate member 40 from longitudinal movement relative to
the handle assembly 116.

Thus, 1n the first, unlocked position shown in FIG. 9 there
may be a first coeflicient of friction between the inner
surface of the flexible tubular member 154 and the outer
surface of the elongate member 40, and in the second, locked
position shown 1n FIG. 10 there may be a second coetlicient
ol Iriction between the mner surface of the tlexible tubular
member 154 and the outer surface of the elongate member
40 which 1s greater than the first coeflicient of friction. The
increase 1n the coeflicient of Iriction between the tlexible
tubular member 154 and the elongate member 40 may be
attributed to the increased normal force applied to the
clongate member 40 from the flexible tubular member 154
through actuation of the actuator 152 of the locking mecha-
nism 150.

The actuator 152, which may be a cam member, may
include an eccentric or cam portion 170 having an eccentric
or cam surface 172 configured to contact the push member
108. The eccentric or cam surface 172 has a vanable
distance from the pivot axis X such that 1n the first position
the eccentric or cam surface 172 1s located a first distance
from the longitudinal axis Y of the elongate member 40 and
in the second position the eccentric or cam surface 172 is
located a second distance from the longitudinal axis Y of the
clongate member 40. As shown in FIGS. 9 and 10, as the
eccentric or cam surface 172 moves closer to the longitu-
dinal axis Y of the elongate member 40, the push member
108, which rides against the eccentric or cam surface 172, 1s
moved toward the longitudinal axis Y and against the
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flexible tubular member 154 such that a greater compressive
force 1s exerted on the flexible tubular member 154 to
compress and/or deform the flexible tubular member 154
against the elongate member 40. In some 1nstances, the cam
surface 172 may be enhanced through roughening or with
small teeth, bumps or grooves to further grip the flexible
tubular member 154. Similarly, the elongate member 40
and/or the inside or outside of the flexible tubular member
154 could be coated, roughened or include small teeth,
bumps or grooves to enhance engagement between the
components.

The locking mechanism 150 may additionally include a
detent which restricts pivotable movement of the actuator
152 to the first, unlocked position from the second, locked
position. For instance, as shown in FIGS. 9 and 10, the
eccentric or cam surface 172 of the eccentric or cam portion
170 of the actuator 152 may be configured such that an
intermediate portion of the eccentric or cam surface 172 1s
located a greater distance from the pivot axis X than portions
ol the eccentric or cam surface 172 on either side of the
intermediate portion. Thus, as the actuator 152 1s pivoted to
the second position from the first position, the push member
108 moves closer to the longitudinal axis Y as the push
member 108 follows the eccentric or cam surface 172 until
the push member 108 moves past the intermediate portion of
the eccentric or cam surface 172, at which point the push
member 108 may move away from the longitudinal axis Y
slightly as the push member 108 continues to follow the
eccentric or cam surface 172. In order to move the actuator
152 back to the first position, the operator must overcome
the additional force necessary to urge the push member 108
toward the longitudinal axis Y so that the intermediate
portion of the eccentric or cam surface 172 may move past
the push member 108 in the opposite direction. In other
words, the shape of the eccentric or cam portion 170 may
create an over-center locking mechanism for engaging
against the push member 108. In some embodiments, the
locking mechanism 150 may include an actuatable trigger or
lock release mechanism which could be actuated or acti-
vated by a user prior to pivoting or otherwise actuating the
actuator 152.

Another locking mechanism 250 which may be 1ncorpo-
rated 1n a handle assembly of a medical device to selectively
lock longitudinal movement of a first elongate member
relative to a second elongate member 1s illustrated 1n FIGS.
11 and 12. FIGS. 11 and 11A 1llustrate the locking mecha-
nism 250 1n a first, unlocked position 1n which the elongate
member 40 may longitudinally move relative to a handle
assembly of a medical device. FIGS. 12 and 12A 1llustrate
the locking mechanism 250 in a second, locked position in
which the elongate member 40 is restrained or locked from
longitudinal movement relative to a handle assembly of a
medical device.

The locking mechamism 250 may include an actuator 252,
such as a lever, knob, button, toggle, switch or other control
mechanism which may be mamipulated by an operator
during a medical procedure to selectively lock the elongate
member 40 relative to a handle assembly of a medical
device. The actuator 252, which may be a cam member, may
include an eccentric or cam portion 270 having an eccentric
or cam surface 272 which rides against a push member 208
of the locking mechanism 2350. The push member 208,
which may have a pointed tip 212, may extend 1nto a slit 210
of a tubular member 254 of the locking mechanism 250
which surrounds the elongate member 40. The tubular
member 254 may be a flexible tubular member or the tubular
member 254 may be rigid 1n some instances.
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As shown 1n FIGS. 11 and 11 A, 1n the unlocked position,
the presence of the push member 208 in the slit 210 widens
the slit 210 to a first width between opposing edges of the
tubular member 254 extending through the sidewall of the
tubular member 254. Widening of the slit 210 may enlarge
the inner diameter of the tubular member 254 to a diameter
larger than the elongate member 40, allowing the elongate
member 40 to freely move longitudinally through the tubular
member 254 1n the unlocked position.

The actuator 252 may be actuated, for example, pivoted
about the pivot axis X from a first position shown 1n FIG. 11
to a second position shown 1n FIG. 12. As the actuator 252
1s pivoted, the push member 208 may move 1n a direction
away Irom the longitudinal axis Y of the elongate member
40 as the push member 208 follows the eccentric or cam
surface 272 of the eccentric or cam portion 270 of the
actuator 252, thereby withdrawing the push member 208
from the slit 210. As the push member 208 1s withdrawn
from the slit 210, the tubular member 254 tends to move
toward an equilibrium position, decreasing the width of the
slit 210, and thus reducing the inner diameter of the tubular
member 254. In an equilibrium position, the inner diameter
of the tubular member 254 may be less than or equal to the
diameter of the elongate member 40. Thus, as the tubular
member 254 moves toward the equilibrium position, the
inner surface of the tubular member 254 engages or contacts
the outer surface of the clongate member 40, creating
frictional contact with the eclongate member 40. In the
second position shown 1n FIGS. 12 and 12A, substantially
the entire mner surface of the tubular member 254 may
contact the outer surface of the elongate member 40. In some
instances the elongate member 40 and/or the inner surface of
the tubular member 254 could be coated, roughened or
include small teeth, bumps or grooves to enhance the
frictional engagement between the elongate member 40 and
the tubular member 254.

In some embodiments, the presence of the elongate mem-
ber 40 through the lumen of the tubular member 254 may
prevent the tubular member 254 from fully returning to an
equilibrium position, thus the tubular member 254 may exert
a radially inward force on the elongate member 40 1n the
locked position shown 1n FIGS. 12 and 12A, generating a
frictional force between the elongate member 40 and the
tubular member 254 to restrain the elongate member 40
from longitudinal movement through the tubular member
254,

From the locked position shown in FIG. 12, the actuator
252 may be actuated, for example, pivoted about the pivot
axis X back to the first position shown in FIG. 11. As the
actuator 252 1s pivoted, the push member 208 may move 1n
a direction toward the longitudinal axis Y of the elongate
member 40 as the push member 208 follows the eccentric or
cam surface 272 of the eccentric or cam portion 270 of the
actuator 252, thereby urging the push member 208 1nto the
slit 210 to widen the slit 210. In this position, the elongate
member 40 may again be longitudinally moveable through
the lumen of the tubular member 254, and thus longitudi-
nally moveable relative to the handle assembly of the
medical device.

Thus, 1n the first, unlocked p081t1011 shown 1 FIGS. 11
and 11A there may be a first coetlicient of friction between
the inner surface of the tubular member 254 and the outer
surface of the elongate member 40, and 1n the second, locked
position shown 1 FIGS. 12 and 12A there may be a second
coellicient of Iriction between the inner surface of the
tubular member 254 and the outer surface of the elongate
member 40 which 1s greater than the first coetlicient of
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friction. The increase 1n the coeflicient of friction between
the tubular member 254 and the elongate member 40 may be
attributed to the increased normal force applied to the
clongate member 40 from the tubular member 254 as the
tubular member 254 compresses around the elongate mem-
ber 40 as the tubular member 254 reverts toward an equi-
librium condition.

In some instances, the locking mechamsm 250 may be
positionable at additional positions, imposing varying levels
of friction or locking to elongate member 40. For example,
the locking mechanism 250 may include one or more
intermediate positions between the first, unlocked position
and the second, locked position which provide varying
degrees of frictional engagement of the elongate member 40.
Furthermore, in some embodiments, the locking mechanism
250 may 1nclude an actuatable trigger or lock release mecha-
nism which could be actuated or activated by a user prior to
pivoting or otherwise actuating the actuator 252.

In some 1nstances, the elongate member 40 may include
a bend, notch, recess, or similar structure into which the
actuator 52, 152, 252 extends into and engages with 1n the
second, unlocked position. Actuation of the actuator 52, 152,
252 to the first, unlocked position may disengage the actua-
tor 52, 152, 252 {from the bend, notch, recess or similar
structure of the elongate member 40 to permit longitudinal
movement of the elongate member 40 relative to the handle
assembly.

Although the handle assemblies including the locking
mechanisms disclosed herein have been 1llustrated for use
with a drainage catheter delivery system, 1t can be appreci-
ated that the disclosed handle assemblies may be incorpo-
rated 1nto a variety of other medical devices. For instance,
the disclosed handle assemblies and locking mechanisms
may be mcorporated into other medical catheter assemblies
which may benefit from the ability to selectively lock a first
clongate member from longitudinal movement relative to a
second elongate member during portions of a medical pro-
cedure. In some 1nstances the locking mechanisms may be
incorporated with a medical catheter in order to selectively
lock the medical catheter, disposed over a guidewire, from
longitudinal movement relative to the guidewire.

Those skilled 1n the art will recognize that the present
invention may be manifested 1n a variety of forms other than
the specific embodiments described and contemplated
herein. Accordingly, departure in form and detaill may be
made without departing from the scope and spirit of the
present mvention as described in the appended claims.

What 1s claimed 1s:

1. A medical catheter assembly comprising:

an outer tubular member;

an mner tubular member slidably disposed 1n a lumen of
the outer tubular member;

a handle assembly coupled to a proximal end of the outer
tubular member, the handle assembly including:
a housing;
a flexible member positioned in the housing;
a locking mechanism including an actuator actuatable

between a {first position and a second position;
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a push member positioned between the flexible member
and the actuator, wherein the actuator 1s moveable
along a surface of the push member between the first
position and the second position; and

an elongate member aflixed to the mner tubular member
and extending proximally therefrom through the lumen
of the outer tubular member;

wherein the elongate member and the 1nner tubular mem-
ber are longitudinally movable relative to the outer
tubular member and the handle assembly when the
actuator 1s 1n the first position, and the elongate mem-
ber and the mner tubular member are restrained from
moving relative to the outer tubular member and the
handle assembly when the actuator i1s in the second

position; and

wherein the elongate member extends along a longitudi-
nal axis, the actuator 1s pivotably attached to the
housing about a pivot axis, the actuator includes an
eccentric surface having a variable distance from the
pivot axis and wherein the eccentric surface of the
actuator 1s located a first distance from the longitudinal
axis when the actuator 1s 1n the first position and a
second distance from the longitudinal axis when the
actuator 1s 1n the second position, wherein the second
distance 1s less than the first distance.

2. The medical catheter assembly of claim 1 comprising
a first coetlicient of friction between a surface of the flexible
member and an outer surface of the elongate member when
the actuator 1s 1n the first position, and a second coellicient
ol friction between a surface of the flexible member and the
outer surface of the elongate member when the actuator 1s 1n
the second position, the second coeflicient of friction being
greater than the first coeflicient of friction.

3. The medical catheter assembly of claim 1 wherein the
flexible member 1s forced against the elongate member 1n
response to a force exerted by the eccentric surface of the
actuator against the flexible member when the actuator 1s 1n
the second position.

4. The medical catheter assembly of claim 1 wherein the
clongate member 1s restramned from moving within the
flexible member when the actuator 1s 1n the second position.

5. The medical catheter assembly of claim 1 wherein the
clongate member extends through a lumen of the flexible
member.

6. The medical catheter assembly of claim 1 wherein the
housing includes a bore extending therethrough.

7. The medical catheter assembly of claim 6 wherein the
bore includes a first portion having a first diameter and a
second portion having a second diameter greater than the
first diameter, wherein the flexible member 1s positioned 1n
the second portion and extends from a proximal end to a
distal end of the second portion.

8. The medical catheter assembly of claim 7 wherein the
flexible member has an outer diameter greater than the first
diameter of the first portion of the bore.

9. The medical catheter assembly of claim 7 wherein a
lumen of the flexible member has a diameter substantially
equal to the first diameter of the first portion of the bore.
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